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(54) AQUEOUS DISPERSION FOR COATING 

(57)Abstract: 

PURPOSE: To provide an aqueous dispersion for coating excellent in film forming property, film strength and releasing 
property, water repellency, oil repellency and stain removing property and storage stability by polymerizing a specific monomer 
component in the presence of an aqueous dispersion of polyorganosiloxane polymer particles. 

CONSTITUTION: This aqueous dispersion for coating is obtained by dispersing a polymer obtained by polymerizing 5-500 
pts.wt. of a monomer component (II) consisting essentially of (meth)acrylate such as methyl methacrylate and selected so that 
glass transition temperature of the polymer obtained therefrom becomes ≥-20°C in the presence of 100 pts.wt. of 
polyorganosiloxane polymer particles (I) dispersed in an aqueous disperse medium and having ≥5μm average particle 
diameter. A film formed after drying the dispersion has ≤0.4 coefficient of kinetic friction. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAMS 



[Claim] 

[Claim 1] Under presence of the polyorganosiloxane polymer grain (I) 100 weight section of 5 micrometers or less of the mean 
particle diameters distributed in the drainage- system dispersion medium (a) (meta) - 100 % of the weight and the acrylate 50 - 
(b) above-mentioned (a) component, other monomers 50 that can be copolymerized, - 0 % of the weight [ -- however (-- a --) - + 

— (-- b --) - = ~ 100 -- % of the weight - ] - **** - becoming -- a polymer - ** - having carried out - the time — a glass 
transition point - 20 - degree C more than - becoming — as - choosing - having had - a monomer - a component - (-- II — ) 

— five - 500 - a weight - the section - a polymerization - carrying out - obtaining ~ having — a polymer ~ distributing — 
becoming - The coating water-system dispersing element characterized by the dynamic friction coefficient of the film formed 
after xeransis being 0.4 or less. 



[Translation done.] 



http7Awvwv4.ipdl.jpo.go.jp/cgi-bin/tran_web_cg 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the coating water-system dispersing element excellent in a coat intensity, 

a detachability, water repellence, slide nature, decontamination nature, and the shelf life which carries out the 

polymerization of the specific monomer component, and is obtained under presence of the drainage-system dispersing element of 
a polyorganosiloxane polymer. 
[0002] 

[Prior art] In recent years, for environmental preservation and the safe sanitation, pollution-free-ization of a coating material is 
demanded strongly, and drainage- system-ization of the conventional solvent type coating material is being performed. Therefore, 
the intended use of an aquosity coating material is expanded and the demand performance to an aquosity coating material is 
advanced in connection with it. Since a polyorganosiloxane has the outstanding detachability, water repellence, slide 
nature, and decontamination nature on such a basis of a background, the drainage-system-ization is made by it. However, it is only 
forming an oily coat, and a hard coat is not obtained, namely, a polyorganosiloxane has the trouble where it is inferior to ******. 
[0003] The silicone coating material which used the addition reaction in the Provisional-Publication-No. 139658 [ 54 to ] official 
report in order to solve these problems is proposed. However, since this constituent includes a very expensive catalyst, it cannot 
have a value as a general-purpose coating material. Moreover, in the publication-number 45628 [ three to ] official report, after 
making the organic system polymer grain distributed in the drainage-system dispersion medium absorb alkoxysilane, obtaining 
composite-ized **** polymer grain is proposed in the polyorganosiloxane by advancing the condensation reaction of this 
alkoxysilane. However, although the constituent obtained by this technique is excellent weatherproof, it cannot fully demonstrate 
the characteristic feature of a polyorganosiloxane called a detachability, and slide nature. 

[0004] 

[Object of the Invention] this invention was made against the background of the technical probrem of the above conventional 
techniques, and aims at offering the coating water-system dispersing element excellent in******, a coat intensity, a detachability, 
water repellence, slide nature, decontamination nature, and the shelf life which carries out the polymerization of the 

specific monomer component, and is obtained under presence of the drainage-system dispersing element of a polyorganosiloxane 
polymer. 
[0005] 

[The means for solving a technical problem] this invention under presence of the polyorganosiloxane polymer grain (I) 100 
weight section of 5 micrometers or less of the mean particle diameters distributed in the drainage-system dispersion medium (a) 
(meta) 100 % of the weight and the acrylate 50 - (b) above-mentioned (a) component, other monomers 50 that can be 
copolymerized, - 0 % of the weight [ -- however (a) The glass transition point when consisting of +(b) =100 % of the weight] and 
considering as a polymer Monomer component chosen so that (it is only hereafter called a "glass transition point") might become 
-20 degrees C or more (II) It comes to distribute the polymer which carries out the polymerization of the 5 - 500 weight section, 
and is obtained. The coating water-system dispersing element characterized by the dynamic friction coefficient of the film formed 
after xeransis being 0.4 or less is offered. 

[0006] The ORGANO siloxane polymer grain (I) used for this invention can be manufactured by mixing and making the 
ORGANO siloxane condense in the aqueous solution of emulsifiers, such as an alkylbenzene sulfonic acid, using a gay mixer or 
an ultrasonic mixer. At this time, you may carry out the copolycondensation of the well-known graft decussation agent as occasion 
demands. 

[0007] Here, although the ORGANO siloxane used has the structural unit expressed with general formula Rl m SiO (4-m) / 2 
(Rl is the hydrocarbon group of 1 ** of a substitute or not replacing, among a formula, and m shows the integer of 0-3) and has 
the shape of a straight chain, a letter of branching, or a cyclic structure, it is the ORGANO siloxane which has a cyclic structure 
preferably. As a hydrocarbon group of 1 ** of the substitute which this ORGANO siloxane has, or not replacing, a methyl group, 
an ethyl group, a propyl group, a vinyl group, a phenyl group, the substitute hydrocarbon group that replaced them by the halogen 
atom or the cyano group can be mentioned, for example. 

[0008] As an example of the ORGANO siloxane, the ORGANO siloxane of the shape of a straight chain and the letter of 
branching other than ring compounds, such as a hexa methyl cyclotrisiloxane, octamethylcyclotetrasiloxane, decamethyl 
cyclopentasiloxane, a dodeca methyl cyclohexa siloxane, and a trimethyl triphenyl cyclotrisiloxane, can be mentioned. 
[0009] Moreover, the above-mentioned graft decussation agent in which copolymerization is carried out by the need can mention 
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the following. 

** The graft decussation agent having the unsaturation machine expressed with the following general formula (I), and an alkoxy 
silyl machine. 
[0010] 
[-izing 1] 




(I) 



[001 1] (the inside of a formula, and R2 — a hydrogen atom or the alkyl group of carbon numbers 1 -6, and n — the integer of 0-1 2 
— 0 is shown preferably) 

** R3 p SiO (3-p) / 2 (as for R3, a vinyl group or an allyl group, and p show the integer of 0-2 among a formula.) 
Example; vinyl methyl dimethoxysilane, tetrapod vinyl tetramethyl cyclosiloxane, allyl-compound methyl dimethoxysilane. 
** HSR4 SiR5 q O (3-q) / 2 (it is the hydrocarbon group of 1 ** in which R4 does not contain the 

saturated-aliphatic-hydrocarbon machine of 2 **s of carbon numbers 1 -1 8, or 3 **s among a formula, and R5 does not contain 
the aliphatic unsaturation machine of carbon numbers 1 -6, and q shows the integer of 0-2.) 
Example; gamma-mercaptpropylmethyl dimethoxysilane [0012] 
CH 3 

I 

®CH 2 =C-COO-(CH 2 ) f SIR 6 8 0(5-0/2 



((A hydrogen atom, a methyl group, an ethyl group, a propyl group or a phenyl group, and r show the integer of 1 -6.) In the inside 
of a formula, and R6, s shows the integer of 0-2.) 

example; gamma-methacryloxypropylmethyldimethoxysilane - it is a compound having the unsaturation machine especially 
expressed with the above-mentioned ** preferably among the graft decussation agents of these, and an alkoxy silyl machine 
[0013] if this ** graft decussation agent is explained further in full detail — R2 of the above-mentioned general formula ******.. 
although it is a hydrogen atom or the alkyl group of carbon numbers 1 -6, a hydrogen atom or the alkyl group of carbon numbers 
1 -2 is a hydrogen atom or a methyl group desirable still preferably 

[0014] As these ** graft decussation agents, specifically p -vinyl phenyl methyl dimethoxysilane, 2-(m-vinyl phenyl) ethyl methyl 
dimethoxysilane, 1 -(m- vinyl phenyl) methyl dimethyl isopropoxysilane, 2 -(p- vinyl phenyl) ethyl methyl dimethoxysilane, 
3-(p-vinyl phenoxy) propylmethyl diethoxysilane, 3-(p-vinyl benzo yloxy) propylmethyl dimethoxysilane, l-(o-vinyl phenyl)- 1, 
1, 2-trimethyl-2, and 2-dimethoxy disilane - The l-(p-vinyl phenyl)-l and l-diphenyl-3 -ethyl -3, 3-diethoxy disiloxane, Such 
mixture besides being m-vinyl phenyl-[- (triethoxy silyl) 3 Propyl] diphenyl silane, [3-(p-isopropenyl benzoylarnino) propyl] 
phenyl dipropoxy silane, etc. can be mentioned. 

[001 5] ** As a graft decussation agent, it is p-vinyl phenyl methyl dimethoxysilane, 2-(p-vinyl phenyl) ethyl methyl 
dimethoxysilane, and 3 -(p-vinyl benzo yloxy) propylmethyl dimethoxysilane preferably, and is p-vinyl phenyl methyl 
dimethoxysilane still preferably. The dispersing element which the thing using this ** graft decussation agent makes the purpose 
of this invention which what has a high rate of a graft is obtained, therefore was excellent much more is obtained. 
[0016] The operating rate of the above graft decussation agent is 0.5 - 5 % of the weight especially preferably 0.5 to 10% of the 
weight still preferably 0. 1 to 50% of the weight preferably among the total quantity of the above-mentioned ORGANO siloxane 
component and a graft decussation agent. 

[0017] The emulsifier used for a condensation acts as an emulsifier of the ORGANO siloxane, and also it turns into a 
condensation initiator. The amount of this emulsifier used is usually about 0.5 - 5 % of the weight preferably 0. 1 to 10% of the 
weight to the total quantity of the graft decussation agent used the ORGANO siloxane and if needed, in addition, the total quantity 
100 weight section of the graft decussation agent for which the amount of the water used in this case is used the ORGANO 
siloxane and if needed — receiving — usually — 100 - 500 weight section - it is 200 - 400 weight section preferably Moreover, 
condensation temperature is usually 5-100 degrees C. 

[001 8] The mean particle diameter of polyorganosiloxane polymer grain (I) is easily controllable by the grade of the variance 
when mixing using the amount of the above-mentioned emulsifier and water, condensation temperature, a gay mixer, or an 
ultrasonic mixer. Preferably, still preferably, this mean particle diameter is 0.03-0.5 micrometers, and when 5 micrometers is 
exceeded, it is inferior to a shelf life in 0.03-1 micrometer 5 micrometers or less. 

[001 9] In addition, if the polystyrene equivalent weight average molecular weight of the polyorganosiloxane polymer grain (I) 
which does in this way and is obtained has 30,000-1 ,000,000, and the inadequate intensity of the paint film which is 50,000 to 
about 300,000 still preferably, and is obtained less than by 30,000 and exceeds 1,000,000 on the other hand preferably, adhesion 
will fall. The chain terminal of the polyorganosiloxane in polyorganosiloxane polymer grain (I) may be blocked by a hydroxyl 
group, an alkoxy group, the trimethylsilyl machine, the dimethyl vinyl silyl machine, the methylphenyl vinyl silyl machine, the 
methyl diphenyl silyl machine, etc. 

[0020] Under presence of the polyorganosiloxane polymer grain (I) 100 weight section of 5 micrometers or less of the mean 
particle diameters distributed in the drainage-system dispersion medium which carries out the coating water-system dispersing 
element of this invention in this way, and is obtained (a) (meta) -- 100 % of the weight and the acrylate 50 - (b) above-mentioned 
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(a) component, other monomers 50 that can be copolymerized, - 0 % of the weight [ -- however (a) Monomer component chosen 
so that it might consist of +(b) =100 % of the weight] and the glass transition point when considering as a polymer might become 
-20 degrees C or more (II) It is obtained by carrying out the polymerization of the 5 - 500 weight section. 
[0021] Here, it is a monomer component (11). As (a) (meta) acrylate to constitute For example, (meta), a methyl acrylate, an ethyl 
acryiate (meta), an acrylic-acid (meta) n-propyl, An acrylic-acid i-propyl, acrylic-acid (meta) n-butyl, (Meta) Acrylic-acid i-butyl, 
an acrylic-acid (meta) n-amyl, an acrylic-acid (meta) i-amyl, (Meta) An acrylic-acid hexyl, acrylic-acid (meta) 2-ethylhexyl, 
(Meta) An acrylic-acid octyl, an acrylic-acid (meta) i-nonyl, acrylic-acid (meta) ******, (Meta) Besides acrylic-acid (meta) alkyl 
ester, such as hydroxymethyl (meta) acrylate and hydroxyethyl (meta) acrylate The amino alkyl ester of ethylene system 
unsaturated carboxylic acids, such as aminoethyl acrylate, dimethylamino ethyl acrylate, and butylamino ethyl acrylate 
Unsaturation aliphatic glycidyl ester, such as glycidyl (meta) acrylate, etc. can be mentioned. Even if these (a) (meta) acrylate is 
independent one sort, it can use two or more sorts together. 

[0022] In order that the above-mentioned (a) (meta) acrylate may give an intensity and transparency to the coating water-system 
dispersing element obtained, it is an indispensable component, and the rate is a monomer component (II). 50 to 100% of the 
weight, it is 80 - 100 % of the weight preferably, and is inferior to an intensity at less than 50 % of the weight in inside. 
[0023] Moreover, monomer component (II) As the (b) above-mentioned (a) component and other monomers which can be 
copolymerized to constitute For example, ethylene nature unsaturated-carboxylic-acid;l, such as an itaconic acid, an acrylic acid 
(meta), a fiimaric acid, a maleic acid, and a crotonic acid, 3 -butadiene, Aliphatic series conjugated-diene; styrene, such as an 
isoprene, 2-****** -1, and 3-butadiene, Aromatic-series vinyl compound; vinyl acetate, such as an alpha methyl styrene and 
vinyltoluene, Vinylcyanide compounds, such as an acid anhydride of carboxylic-acid vinyl-ester; ethylene system unsaturation 
dicarboxylic acids, such as a propionic-acid vinyl, monoalkyl ester, monoamide; (meta) acrylonitrile, and alpha-****** 
acrylonitrile, etc. can be mentioned, (b) As other monomers, they are an acrylic acid (meta), 1, 3-butadiene, styrene, acrylonitrile, 
an alpha methyl styrene, etc. preferably. Even if these monomers besides (b) are independent one sort, they can use two or more 
sorts together. 

[0024] Monomer component (II) It is necessary to choose (a) component and (b) component, and ****** and an intensity are 
inferior at less than -20 degrees C so that -20 degrees C or more of the glass transition points when considering as a polymer may 
become 0-120 degrees C preferably. A glass transition point (Tg) here is a monomer component (II). From the glass transition 
point of each component to constitute, it can ask by the following formula. 
1/Tg=sigma (Wi/Tgi) 

i=l-nTg; Glass transition point Wi of a polymer ; Weight fraction Tgi of i component ; Glass transition point of i component 
[0025] the bottom of presence of the polyorganosiloxane polymer grain (I) distributed in the drainage-system dispersion medium 
— monomer component (II) the preparation composition at the time of carrying out a polymerization — (I) component 
(solid-content conversion) - 100 weight section -- receiving -- (II) a component ~ 5 - 500 weight section — desirable -- 10 - 300 
weight section -- it is 20 - 100 weight section still preferably Here, it is a monomer component (II). Under in 5 weight section, it 
is inferior to ******, and if 500 weight section is exceeded on the other hand, the characteristic feature of polyorganosiloxanes, 
such as a detachability, ******^ and slide nature, will not be acquired. 

[0026] It faces manufacturing the coating water-system dispersing element of this invention, and is obtained by carrying out the 
polymerization of the monomer component (II) to the bottom of presence of the polyorganosiloxane polymer grain (I) distributed 
in the drainage-system dispersion medium according to a usual radical polymerization. As a radical polymerization method in this 
case, it is desirable to carry out according to an emulsion polymerization. In case of an emulsion polymerization, a radical 
polymerization initiator, a well-known emulsifier, a chain transfer agent, etc. are used. 
[0027] As a radical polymerization initiator, here, for example A cumene hydroperoxide, The oxidizer and 
saccharated-iron-pyrophosphate prescription which consist of organic hydroperoxide, such as diisopropylbenzene hydroperoxide 
and paramenthane hydroperoxide The initiator; potassium persulfate of the redox system by the combination with reducing agents, 
such as a mixed prescription of the sulfoxylate prescription, and saccharated-iron-pyrophosphate prescription / sulfoxylate 
prescription Persulfate; azobisisobutyronitrils, such as an ammonium persulfate, Azo compound; benzoyl peroxide, such as a 
dimethyl -2, 2 , -azobisisobutyrate, and 2-carbamoil azaisobuthylonitrile, Organic peroxide, such as lauroyl peroxide and 
t-butylperoxy2-ethylhexanoate, etc. can be mentioned, and it is the initiator of the above-mentioned organic peroxide and the 
above-mentioned redox system preferably, monomer component (II) for which the amount of these radical polymerization 
initiators used is used 100 weight section — receiving — usually — 0.05 - 5 weight section — it is 0. 1 - 2 weight section grade 
preferably 

[0028] Moreover, as an emulsifier, although emulsifiers, such as an alkylbenzene sulfonic acid added in case polyorganosiloxane 
polymer grain (I) is manufactured, play the role, an emulsifier can be added further if needed. As these emulsifiers, one sort of 
Nonion system emulsifiers, such as anion system emulsifiers, such as dodecylbenzene sulfonic-acid sodium, a sodium lauryl 
sulfate, diphenyl-ether disulfon acid sodium, and succinic-acid ****** potash ester sulfonic-acid sodium, or polyoxyethylene 
alkyl ester, and the polyoxyethylene alkyl allyl-compound ether, or two sorts or more can be mentioned. The amount of the 
emulsifier used is a monomer component (II). It receives and is usually about 0. 1 - 5 % of the weight preferably 0. 1 to 10% of the 
weight. 

[0029] Furthermore, as a chain transfer agent, halogenated compounds, such as mercaptans; carbon tetrachlorides, such as 
t-dodecyl mercaptan, an octyl mercaptan, n-tetradecyl mercaptan, and n-hexyl mercaptan, and an ethylene bromide, are monomer 
components (II). It receives and is usually used 0.02 to 1 % of the weight. 

[0030] In case of an emulsion polymerization, various electrolytes, pH regulator, etc. are used together else [, such as a radical 
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polymerization initiator an emulsifier, and a chain transfer agent ] if needed, and it is a monomer component (II). To 100 weight 
section, usually, the amount of above-mentioned [ water / 100 - 500 weight section, the above-mentioned radical polymerization 
initiator and an emulsifier, a chain transfer agent, etc. ] within the limits is used, and an emulsion polymerization is preferably 
carried out the polymerization temperature of 5-100 degrees C on the conditions of 50-90 degrees C, and polymerization In 
addition, in the case of this emulsion polymerization, it is a direct and monomer component (II) to the aquosity dispersing element 
containing polyorganosiloxane polymer grain (I). And it is desirable to carry out by adding a radical polymerization initiator. 
Moreover, as for the polymerization invert ratio of the emulsion obtained, it is desirable that it is 99.5% or more. 
[003 1] It is 100,000-500,000 preferably [ it is desirable and ] to 50,000-2,000,000, and a pan, as for elasticity and the intensity, 
less than 50,000 are [ the polystyrene equivalent weight average molecular weight of the coating water-system dispersing element 
obtained as mentioned above ] insufficient, and since adhesive power will decline if 2,000,000 is exceeded on the other hand, it is 
not desirable. 

[0032] In addition, as for the particle diameter of the coating water-system dispersing element of this invention, it is desirable that 
0.08-0. 3 -micrometer grain has preferably the particle size distribution which are 80% of the weight or more of all grain. If a 
particle size distribution is made as [ be / in such a domain / it ], film formation nature will be good, and a stability of a system 
will be maintained, and the effect that physical properties can be balanced will be done so. This particle diameter can be easily 
adjusted by controlling the particle diameter of the above-mentioned polyorganosiloxane polymer grain (I). Moreover, the 
solid-content concentration of the coating water-system dispersing element of this invention is usually about 1 0 - 40 % of the 
weight preferably one to 60% of the weight. 

[0033] A cross linking agent can be added in the coating water-system dispersing element of this invention obtained as mentioned 
above. Here, as a cross linking agent, inorganic system cross linking agents, such as organic system cross linking agents, such as 
thermosetting resin, such as amino resin, phenol resin, and an epoxy resin, an isocyanate compound, a block isocyanate 
compound, and an aziridine compound, and metallic compounds, etc. can be mentioned. Although these cross linking agents can 
usually be used by the 0-280-degree C curing temperature, as for amino resin, phenol resin, a block isocyanate compound, etc., it 
is desirable to use it by the curing temperature 1 00 degrees C or more. 

[0034] As the above-mentioned amino resin, perfect alkyl type methylation melamine resin, such as hexamethoxy methylation 
melamine resin, partial alkylation methylation melamine resin, a benzoguanamine resin, an alkyl ether-ized urea-resin, etc. are 
mentioned. As the above-mentioned phenol resin, a dimethylol resin, poly-methylol phenol resin, a phenol formamide resin, a 
methylol phenol formamide resin, a dimethylol phenol formamide resin, etc. are mentioned. 

[0035] As the above-mentioned epoxy resin, ethylene glycol diglycidyl ether, Hexanediol diglycidyl ether, neopentyl glycol 
diglycidyl ether, Glycerol diglycidyl ether, glycerol poly glycidyl ether, Diglycerol poly glycidyl ether, sorbitol polyglycidyl ether, 
The poly-glycidyl ether of polyhydric alcohol, such as hydrogenation bisphenol A and diglycidyl ether, or bisphenol A, diglycidyl 
ether, etc. Or as for the glycidyl ether of a p-oxy-benzoic acid, and phthalic-acid diglycidyl ester, hexahydrophthalic acid and 
diglycidyl ether and also a hydantoin ring inclusion epoxy resin, the vinyl system polymer that has an epoxy group in a side chain 
further are mentioned, as for **. 

[0036] As the above-mentioned isocyanate compound and a block isocyanate compound Tolylene diisocyanate, its hydrogenation 
object, and an adduct, Diphenylmethane diisocyanate and its hydrogenation object, triphenylmethane triisocyanate, and its 
hydrogenation object, Hexamethylene di-isocyanate, xylylene diisocyanate, and its hydrogenation object, Isophorone diisocyanate, 
dianisidine diisocyanate, tolidine di-isocyanate, the blocking poly isocyanates that blocked the isocyanate machine, such arbitrary 
mixture, etc. are mentioned. 

[0037] As the above-mentioned aziridine compound, it is tris. - It is 2, 4, and 6. -(1-aziridinyl)- 1,3,5-triazine, tris [1 - (2 -methyl) 
aziridinyl] phosphine oxide, hexa [1 -(2 -methyl) -aziridinyl] ************ triazine, etc. are mentioned. 
[0038] As the above-mentioned metallic compounds, zinc, a zirconium, magnesium, copper, The oxide of metals, such as iron, 
cobalt, nickel, aluminum, cadmium, and titanium Melt salts in acids, such as carbonic acid, an acetic acid, a formic acid, a glutaric 
acid, a benzoic acid, and oxalic acid, or the aqueous solution of these acids and a polyvalent metal compound or by ammonia, the 
amine, etc. It is obtained by adjusting to pH 7-1 1, and what became the type of a metal ion can be included. This polyvalent metal 
compound is the oxide or salt of zinc-carbonate ammonium, ammonium-carbonate ************ s Z mc, and a zirconium. The 
things in which a complexing is possible are a morpholine, a monoethanolamine, ethylenediamine, diethylamino ethanol, etc. in 
the above-mentioned amine. In addition, ************** Sj suc h as a general acetylation agent, for example, 
ethylenediaminetetraacetic acid etc., a glycine, an alanine, etc. can be used. 

[0039] the amount of the cross linking agent used — the coating water-system dispersing element (solid-content conversion) 100 
weight section -- receiving — 0.1 - 100 weight section — desirable — 5 - 80 weight section — it is 10 - 70 weight section still 
preferably If a cross linking agent is inferior in the decontamination nature of a coat in under 0.1 weight section and exceeds 100 
weight section on the other hand, the adhesion to the base material of a coat and the shelf life of a dispersing element may be 
inferior. 

[0040] Further, by the manufacturing process, you may add by the manufacturing process of the coating water-system dispersing 
element of this invention, and it may add after a manufacture, a cross linking agent may add a part, and after manufacturing the 
remainder, it may add it. However, in order to suppress occurrence of the congelation at the time of a manufacture of a coating 
water-system dispersing element and to maintain a polymerization stability, as for a cross linking agent, it is desirable not to add 
by the manufacturing process of a coating water-system dispersing element. 

[0041] The coating water-system dispersing element of this invention can add the following additive according to the purpose. As 
this additive, in order to raise film formation nature and a wettability first, organic solvents, such as alcohols, such as methyl 
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alcohol, ethyl alcohol, propyl alcohol, butyl alcohol, amyl alcohol, and hexyl alcohol, a methyl cellosolve, ethylcellosolve, a propyl 
cellosolve, a butyl cellosolve, a hexyl cellosolve, a methyl carbitol, an ethyl carbitol, methyl-cellosolve acetate, ethylcellosolve 
acetate, and ************ phosphate, can be used. The amount of this organic solvent used is 0 - 5 % of the weight still 
preferably zero to 10% of the weight preferably zero to 20% of the weight in [ all / that consists of an additive used if needed / a 
coating water-system dispersing element and if needed / for this invention ] a constituent. 

[0042] Moreover, as other additives, a silica, an alumina, titanium, other organic pigments, and an inorganic pigment can be used 
for the purpose of delustering, tinction, and tackiness prevention. The amount of this pigment used is 5 - 70 % of the weight 
preferably zero to 90% of the weight in [ all ] a constituent. Furthermore, a thickener, lubricant, a wetting agent, a leveling agent, 
etc. can be used for the others and the pan which are carboxylation aromatic vinyl resin, such as the water-soluble polyester resin, 
the water solubility or water dispersibility epoxy resin generally used as a water soluble resin, water solubility or water 
dispersibility acrylic resin, and styrene-maleic resin, a urethane resin, etc. as other additives. The addition of other additives is 
below 40 weight section preferably below 50 weight section to the coating water-system dispersing element (solid content) 100 
weight section. 

[0043] Especially an application and the xeransis technique of the coating water-system dispersing element of this invention were 
not restricted, and can be suitably chosen according to the base material which it is going to apply, are more excellent in an 
intensity by drying still preferably 50 degrees C or more of xeransis at 80-210 degrees C preferably using application meanses, 
such as a gravure coating machine, a blade coating machine, a bar coating machine, an air spray, and a brush, and can obtain a 
transparent coat. 

[0044] The film which is obtained from the coating water-system dispersing element of this invention and which is formed after 
xeransis is JIS. It is required for the dynamic friction coefficients measured according to P8147 to be 0.05-0.2 still preferably 0.3 
or less preferably 0.4 or less. When a dynamic friction coefficient exceeds 0.4, a detachability and decontamination nature are 
inferior. This dynamic friction coefficient is a monomer component (II). A glass transition point, an amount and the amount of an 
additive, and a modality are changeable by choosing suitably. 

[0045] A firm coat can be formed in the front face of the base material which could apply the coating water-system dispersing 
element of this invention obtained as mentioned above to all base materials, such as wood, paper, various plastics, glass, fiber, a 
metal, concrete, mortar, cement, a slate, a marble, pottery, gypsum, and leather, and was applied, and the outstanding 
detachability, water repellence, ****** } slide nature, and decontamination nature can be given. Here, with a plastics base 
material, polyethylene, polypropylene, polystyrene, ABS plastics, acrylic resin, a polycarbonate, a polyvinyl chloride, a 
polyethylene terephthalate, etc. are mentioned. Thus, the coating water-system dispersing element of this invention is usable for 
various intended use, and it is suitable to apply to stripper bull coat material and a plastics film, to give slide nature, water 
repellence, and decontamination nature, or to apply to a polyvinyl chloride film or paper, to manufacture wallpaper and a 
releasing paper, or make fiber impregnate, and give water repellence and decontamination nature especially. 
[0046] 

[Example] Hereafter, an example is given and this invention is explained still in detail. In addition, the section in an example and 
especially % are weight section and weight %s, unless it refuses. Moreover, various kinds of parameters followed below among 
the example. 

[0047] The product made from Mean-particle-diameter Otsuka Electron, LP A3 100 Laser Particle Analyzer The mean particle 
diameter was measured. 

the dispersing element obtained in the example and the example of a comparison on the ****** glass plate so that the thickness 
of the coat after xeransis might be set to 0.3mm ~ passing - the constant temperature of 25 degrees C and 50% of relative 
humidity — after making it dry for ten days within a constant humidity chamber, it contacted, the status of a coat was investigated 
and the case where the oily coat which adheres the case where the solid-state coat is formed to O and a finger was formed was 
made into x 

[0048] the dispersing element obtained in the example and the example of a comparison on the film on-the-strength glass plate so 
that the thickness of the coat after xeransis might be set to 0.3mm - passing - the constant temperature of 25 degrees C and 50% 
of relative humidity - the solid-state coat which ****ed after making it dry for ten days within a constant humidity chamber - 
removing - JIS Tensile strength was measured according to K6301 . 

Viewing estimated the status after three month storage of a shelf-life dispersing element, and what O, a separation, the freezing, 
etc. are regarded as in that normal was made into x. 

[0049] The coating of the dispersing element obtained in the sublation force example and the example of a comparison was 
carried out so that a solid-content thickness might be set to 10 micrometers on a polyethylene-terephthalate film with a thickness 
which carried out surface treatment ] of 25 micrometers, and this was heat-treated for 1 minute at 120 degrees C. After having 
stuck the adhesive face of the piece with a width of face of 20mm of an acrylic adhesive tape by pressure by the formula which 
carries out 1 **** of 2kg rubber rollers and leaving it under the 50-degree C ambient atmosphere on this film for 24 hours, from 
what was left for 6 hours under 20 degrees C and the ambient atmosphere of 65% of relative humidity, the piece of an adhesive 
tape was torn off (a part for 300mm/[ Peel, removing 180 degrees. ] in speed), and the force which sublation takes was measured 
[0050] The film for measuring the water-repellent sublation force and the same film are produced, and it is JIS. The water 
repellency was measured according to P81 37. The case more than Rx8 (that in which globular form globules are scattered 1/4 or 
more [ of marks ]) was made into O for the case below R7 (what has got wet by the waterdrop extended for a long time one fourth 
of marks). 

[0051] Instead of********, the xylene was used, the same measurement as water repellence was performed, and the case more 
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than Rx4 (what has run out in some places and shows width of face clearly narrower than a droplet although it is the continuous 
marks) was made into 0 for the case below R2 (what is the continuous marks and shows width of face slightly narrower than a 
droplet). 

[0052] The dispersing element obtained in the dynairuc-fricuon-coefficient example and the example of a comparison was 
applied to the ****** steel plate by the coverage from which a xeransis thickness is set to 30 micrometers using the bar coating 
machine, and heat treatment was performed for this for 1 minute at 120 degrees C. JIS According to P8147, the application sides 
of this test piece were doubled, 500g weight was carried, and the horizontal dynamic friction coefficient was measured by part for 
10mm/. 

[0053] The example 1 of reference [a manufacture of polyorganosiloxane polymer grain (I)] 

It puts in into the aqua-destillata 300 section which melted the dodecylbenzene sulfonic-acid 2.0 section, and the 

octamethylcyclotetrasiloxane 100 section was agitated with the ultrasonic mixer for 2 hours, and carried out emulsification 

variance. While this mixed liquor was moved to the separable flask equipped with a capacitor, the nitrogen introduction opening, 

and the agitator and carried out churning mixture, it heated at 90 degrees C for 6 hours, and the condensation was completed by 

cooling at 5 degrees C for 24 hours. The obtained polyorganosiloxane polymer grain was neutralized to pH 7 in the 

sodium-carbonate aqueous solution. The mean particle diameter of polymer grain was 0.2 micrometers. 

[0054] The example 2 of reference [a manufacture of (I) component which carried out the copolycondensation of the graft 

decussation agent] 

The p-vinyl phenyl methyl dimethoxysilane 1.5 section and the octamethylcyclotetrasiloxane 98,5 section are mixed, this is put in 
into the aqua-destillata 300 section which melted the dodecylbenzene sulfonic-acid 2.0 section, it agitated for 3 minutes by the gay 
mixer, and emulsification variance was carried out. While this mixed liquor was moved to the separable flask equipped with a 
capacitor, the nitrogen introduction opening, and the agitator and carried out churning mixture, it heated at 90 degrees C for 6 
hours, and the condensation was completed by cooling at 5 degrees C for 24 hours. The obtained polyorganosiloxane polymer 
grain was neutralized to pH 7 in the sodium-carbonate aqueous solution. The mean particle diameter of polymer grain was 0.3 
micrometers. 

[0055] The example 3 of reference [a manufacture of (I) component for which a mean particle diameter exceeds 5 micrometers] 
It heated to the separable flask equipped with a capacitor, the nitrogen introduction opening, and the agitator at 90 degrees C for 6 
hours, putting in and carrying out stirring mixture of the octamethylcyclotetrasiloxane 100 section, the dodecylbenzene 
sulfonic-acid 0. 1 section, and the distilled water 300 section, and it was made to complete a condensation by cooling at 5 degrees 
C for 24 hours. The obtained polyorganosiloxane polymer grain was neutralized to pH 7 in the sodium-carbonate aqueous 
solution. The mean particle diameter of polymer grain was 8 micrometers. 

[0056] the separable flask equipped with one to examples 1-3 and example of comparison 6 capacitor, the nitrogen introduction 
opening, and the agitator ~ the above-mentioned polyorganosiloxane polymer grain, a monomer component, and 
t-butylperoxy2-ethylhexanoate ~ after continuing stirring for 5 hours, having taught ion exchange water, and nitrogen gas having 
replaced the gaseous-phase section for 15 minutes, having carried out the temperature up to 80 degrees C, and mamtaining in 
temperature of 80 degrees C as occasion demands further the 0.5 section, it cooled to 25 degrees C and aqueous ammonia 
adjusted to pH 7 In addition, the amount and modality of ion exchange water, polyorganosiloxane polymer grain, and monomer 
component are as Tables 1-2. Moreover, the example 3 and the example 5 of a comparison added the methyl carbitol 5 section as 
an organic solvent after the manufacture. 

[0057] To the dispersing element (solid content) 100 section manufactured in the example 4 example 2, the product made from 
Myojo Foods Chemical industry and FS-50 [ 5-section ] (block isocyanate cross linking agent) were added by the solid-content 
conversion, it mixed as a cross linking agent, and the examination was presented. A result is shown in Table 1 . 
[0058] 
[Table 1] 
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[0059] 
[Table 2] 



http7Awww4 .ipdl.jpo.gojp/cgi-bin/tran_web_cg 





tfc w 




i 


2 


3 


4 


5 


6 


(85) 
























400 




( I ) ; 
















— 


100 


100 


100 




100 




— 




— 


— 


100 


— 


##093 


100 




— 


— 




— 


(II) ; 














nBA* 1 


— 




20 


— 






MM A* 8 


20 


5 




3 


600 


200 


ST* 3 




15 






— 


200 


AA' 4 




2 


— 


— 






(II) J0c#Tg CC) 


105 


102 


-54 


105 


105 


102 




— 


— 


— 


— 




— 


















o 


0 


X 


X 


o 


o 


7 CASSIS (kgf /cm 2 ) 


11 


2 






53 


5 




X 


0 


0 


O 


o 


o 


ffl«£(g/20mm) 


150 


130 






510 


580 




O 


o 






X 


O 




o 


X 






X 


X 




0.15 


0.16 






0.61 


0.43 



[0060] In addition, *l-*4 in Tables 1-3 are the following compounds. 

*1) nBA= acrylic-acid n-butyl *2MMA= methyl-methacrylate *3ST= styrene *4AA= acrylic-acid [0061] Examples 1-4 are 
examples which used the dispersing element of the domain of this invention, and the coating agent made into the purpose of this 
invention is obtained so that clearly from Table 1 . On the other hand, the mean particle diameter of polyorganosiloxane polymer 
grain is an example exceeding the domain of this invention, and the example 1 of a comparison is inferior to a shelf life in it so 
that clearly from Table 2. The amount of the acrylate (meta) used is the example of under the domain of this invention, and the 
example 2 of a comparison is inferior to a film intensity in it. The glass transition point (Tg) of a monomer component is the 
example of under the domain of this invention, the example 3 of a comparison is inferior to ******, and only an oily coat is 
obtained. The amount of a monomer component is the example of under the domain of this invention, the example 4 of a 
comparison is inferior to ******, and only an oily coat is obtained. The example 5 of a comparison is an example for which the 
amount of a monomer component exceeds the domain of this invention, and its sublation force is large and it does not have 
******, either. A dynamic friction coefficient is an example exceeding the domain of this invention, and the example 6 of a 
comparison has the large sublation force, and does not have ****** s either. 
[0062] 

[Effect of the invention] A firm coat is formed in the front face of the base material which could apply the coating water-system 
dispersing element of this invention to all base materials, such as wood, paper, various plastics, glass, fiber, a metal, concrete, 
mortar, cement, a slate, a marble, pottery, gypsum, and leather, and was applied, and the outstanding detachability, water 
repellence, ****** } slide nature, and decontamination nature are given. Therefore, although the coating water-system dispersing 
element of this invention is usable for various intended use, it is suitable to apply to stripper bull coat material and a plastics film, 
to give slide nature, decontamination nature, and water repellence, or to apply to a polyvinyl chloride film or paper, to 
manufacture wallpaper and a releasing paper, or make fiber impregnate, and give hydrofuge fiber and decontamination fiber 
especially. 
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PURPOSE: To provide an aqueous dispersion for coating 
excellent in film forming 

property, film strength and releasing property, water 
repellency, oil 

repellency and stain removing property and storage 
stability by polymerizing a 

specific monomer component in the presence of an aqueous 
dispersion of 

polyorganosiloxane polymer particles, 

CONSTITUTION: This aqueous dispersion for coating is 
obtained by dispersing a 

polymer obtained by polymerizing 5-500 pts.wt. of a monomer 
component (II) 

consisting essentially of (meth) acrylate such as methyl 
methacrylate and 

selected so that glass transition temperature of the 
polymer obtained therefrom 

becomes ≥ -20&deg,-C in the presence of 100 pts.wt. of 
polyorganosiloxane 

polymer particles (I) dispersed in an aqueous disperse 



medium and having 

≥ 5μm average particle diameter. A film formed after 
drying the 

dispersion has ≤0.4 coefficient of kinetic friction. 
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8: (**) 7^yo-hy;k «-^n^7^ya- 

T**. (b) ff!iom*#kLTt4. #2L<f4 (.* 
7?'J/HS. 1, 3-^«>'xy, Xfl/y, 7? 

CO ( b ) ffico#*«i. ltMMftTi. £>£W42S& 

[0 0 24] (II) {4. S-&ttfcU;i:#«0 

#7XfMj!i\ -2 0*CBLh. L<<40-1 2 0 
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6 

TCfcfciidfc. (a) jS^fcllMb) jfc#*2Lfc& 

g*<s> y.-2 o°c*^T-{4. nusmxxmsim 

(u) &mfct h ttiftvtnmMf? xKBUU 0 . 
J: o T^toS Z b tfX'% h . 

l/Tg = I (Wi /Tgi ) 
i = 1-n 

Wi ; if$Lft<7)MM.ftm 
10 Tgi ; i y?m$£i 

[0025] *3MMBcUE+fc#ft Lfc^'J */k#V i^n 
^vfi^flfiK^ ( I ) «0#£T-C. #»*BE» (ID 

^fi^-ri»igotta^»S(4. (i)^(n^^ 

*) *«10 0SJK»tJtU. (11)18^5-5 00* 
ftSP. iff* L<lil 0-3 0 0fiftgS. Sfet*F4L< 
{42 0-1 0 0fi*ggT'$>-?.. >I<IT\ Mftl&fr (I 
I) *», 5SJI»*SrciURJRttfc^0. -#5 0 0S 

20 [0026] *^Bj<oa-r yymx?kftw.mw& 
( ii ) 5>a/i/*£t J: -oxmstz r 1 1 J: 

[ 0 0 2 7 ] £ £T\ 5 'y*)UM'&fflmt UT(4. W 
^^^KftS'Jt-^liltnyy^M^, Xfrtti/V- 

Ym. %%vuv>me&i;/z>\'**i'\'-YMij 

-2,2' -7Vf^>f yyf-w-h. 2-^/WN'^>f 
)V7*f4 V7+v-YV)VtcZ<nTV\\L-$M ; "^VM 

40 ^N-7r=3f^-2-xf-;k\^f-9-yx-h^i;'coWS 
jUMbM^r k'Sr^f § £ 4; tfX'% . t < I4±IB^1 
i§S!«fc J: VJJEV H v ? ^^<7)H!i6M-C'*)S . £^ 

St* (II) 10 0fttgl5l:*fL. aff. 0. 0 5-5B 
*F4 L<{40. l-2M«8flET**. 

[0028] ?WL^Jfc LT<4. ^yjf/^y^-o 
( I ) *»3St6IRfc:aDi^*7^ 

50 2). £*lfc«?LflaOkfC«±, HfyiKy-b>XW 



7 

3--T)\'i'*>V-fc>m-r V 'J >7A, 3)\9&i?T}Vti 'J 

y ^-df v-xf-u y 7>v*)V7 V ;px— f ;k£ ft*;-* 
yXUMmo l «*fcli2«iLkfc*W'*£ fc**?* 

4. A-fldW^flSfflUi. on t*fi/c. a 

®. 0. 1-10M%» #iU<«0. 1-51*% 

[ 0 0 2 9 ] £ fete. att&IMU: LTli, t - Hrx 

;M;^77y, ^-^M/k^y*?;^ n-fh5f 
v7kOk{?7';?>\ n-^j/A^/i^r^y&t'co^ 

yitsmK (id tstUT. a$. o. o 

2-iag%f$ffl$*i&. 

[0030] fUk&Stz&lxii. 7->'*^S-&H»& 

mmmm. pumam* zzmmix. a 

I) lOOSftSBte^LT. a» % 1 0 0-5 0 0 

JH*if£±EttIlrtO*fcttfflU a£SJ£5-100 
•C. *F*L<U:5 0~9 0*C S S£B$fflO. 1-1 OBf 

[±. #»*A'tfS>'U*ij-ym&ffit : ¥- ( i ) 
&**MMKfrte, E» s JMMtiSft (ii) ijitf?^* 

^a^H»«!*jni * ; t cj: ->xmmti z t twt 
9. 5Sfl*U:-c»*;fc*«tf*u^ 

[003 1] Elba J: o te LXmtlh 

t<(S50, 000-2, 000, 00 0, 
t<^100, 0 0 0-5 0 0, 0 0 OX'S)*). 5 0, 
0 0 0*SrWi3Ptt. 3fcfcaqgE#Y& 0 , -*2 . 0 
00, 0 0 0SrSt^i:«*^*%T-r5<7)Tlff*L< 

[ 0 0 3 2 ] SnB s #$HJfc>3— r 4 y^ffl**^** 
JWa^ii. Jf*L<liO. 08-0. 3/<mc7)fiiW 
£8fftf>8 0MmtT*4tiff®$Mlf*«rO£ t*» 

±te^u^*v^D^^ya^a? ( i ) (ota^a 

SWUM"* i t te J: 0 . SAteNIrt-* £ t tf-C# * . 

a, aft. i-6o«a%. #21x1*1 0-4 oas 

[00 33] fiUKOidteUTttfeili^MBtfDn-f- 
'f v^jB**»»*teji. $mmz mrtt> z. t 

5. ;:t. asflHWfcl/cli* 7$/$8S. 7x7-^ 
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ft. o-2 8o°c<7)Wikm.x'm-tizttfX'*h 

-Mfc£ft*£tt, 1 OOXm*HWtiaSTtttt*-* 

[00 34] ilBTSy^flltfCfi. 
> f-;Wt* 7 S y®Ei%k'<7y%£7)l*)im*+Mt* 
io 7 5 y^fli . s#7VMf / wt* wt* 5 s y®m. < 

-tumm. xv*i-n-iu7*s->i>®m. y^j~)v 
mm. f-u-ny x /—jurats. vmm% 

[0035] iiExtf* HMIfc LTti, xf-l^y^y 

^'Ji^y/I/X— r/K ^^yf-^'J • ->'^y 
20 i'i^x-f/k -fe ij y ■ y~yy i/x>x-r^, 
^■>; -fe u v • sku 5/^>x— f -fe 'J y ■ 
tfoyvyisjisx.— r /k. y;i/t*h-;i/ ■ 

;l^X-r/K *Mf>t'X7x/-;kA • -/'/iJyy/l/X- 

f;^!tlit'X7xy-;PA • ^^'J^^x-r^ 

lip -*^S^EAS»c0^y ^i/^x-r^k 7^ Jim 
is?*) yVlV^Xy-Mitzii^^ YuyftV® ■ v 
^'J^^i/x-r/k $fete{it^yh-f >S^#x^ 
^yffili. $ fctettffl«teX!iMf s^**rj-6 h*-;nR 

30 fi^flcit^frffeilfi. 

[0036] ±IB-f y x7*- hOtiW/D xi? 

v7^-b, y'7-yyyy-fyy7*-h, MJy> 
yMyy7^- -f y^7^f— ba^7"D-y^£U>: 

40 7n ? ? ft # y w y S'T*- h * fetfte ; *i 6 offso 
[0037] jjer^y isyik&wt urn. h y x- 

2, 4, 6- (l-Ti^y^-^) -1, 3, 5-hy 
7yy. h y X c 1 - ( 2 7v"y ycyu] * 

X7^y^^xh\ ^tMl- (2-^f-/l/) -7^" 
y ^kl h y**7 r h y7x>"^i:*Wbixl». 
[0038] ±IE#JSft^fefc UTfi. viuax 
v^^^A. iH. ft. x. y ^;k 7 

50 i>L<\i&m^, tm. wm. ^k, nvtMst. 
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TSy&i'fcJO. PH7-1 ltMf 4;tCJ:o 

IS. ^a-^A^UflSttifcJitt-C**. ±157 
&fc'T'£>l>. HRWfclMfcffl. Mitfx^-u 10 

[0039] «»«Ottffl*tt. 3— r * >?m&Jk» 

&&{®Bfttm) iooa*«*=«uT, o. i~i 

<»i o-7om«-ca6. mmw. o. isjm* 
5RiircJ4ftKo??jw»*tt*»* o , -u i o osi«* 

nttbm^m^mm^ mw^mi^&m 

coo40] mmnt. *ihb*>3— f -f >?mm 20 

jgtt^ft-pfeAta. seam. H-T^y^m^ 
[0041] wj^-t ^ y^mmimmt. s 

iZ, X-f)l7)V3-)V^ JLj-!V7)\>-3-)V, rot^T 30 

is>V7)VZ!-)l%; Zcr>7>Vn * f7M: n V IV 

7\ xf/Rny/kT', 7oe/RDV/^ 7*f-/M* 
oVll'7' s -vfri^Hrny^y. *J-il>i))i>\L] — ;k 
x-?yi^/i^b>-;k ^fvl^oyyl^/T-fex-K x 
fvH:ny;k/7-feT-K I- U7>=* x*^7i-h 

tC0~20gfi%. »4 L<(i0-1 0S*%. 40 

[0 0 4 2] fli^JiWJi LTf±. 0*i»U * 
ft, ^v^BEiJtSBWkUT. >-y#. T/t-ST-. +9 

y. zcomcoimm®. *mmmzmm-rhzbffx'% 
lofflwottfflfcuu 0-9 om 

%, $f£L<<45~7 0Sft%T-S>S. Sfcfc. *«0ffi 
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1 0 

ftMc ( ffl## ) 1 0 0 Sfttftzit LT . 5 0 SftfllUl 
T. tf4t<«4 0Ml*JaTTA*. 

[0043] xmmz—f- a y?ft*rk%wmmft 
idti-iswfcjctT. as. SUM-* 

X7-X71/-, A^Srfc'oM^&SrfflVK f£ 
*tl±»4L<U5 0X:ja±. 8£fc#4L<tt8 0~ 
2 1 OW&mithZbizXt). J:03IKt=«t. *> 

[0044] *%BJ(0n-r -r V^flWcJRftlWfcfrfc* 
6*14. da»ttJcjE?«S*i*7-f;UAJi. J I S P8 
14 7(c«V«L^Kl«Jg^* { 0. 4iUT, 
<H0. 3J21T, 3fe(C»4L<liO. 05-0. 2T 
fc4£fctf£ET**. IUMSffift«<. 0. 4*fii* 

M*«* (ID Otf^XiMtS. fcJ:l>'SSM<0* 
[004 5] fil±<0 i 0 C Lt^ fefiS^HB^a-x 

rotvy. ^yx^u-y. abs$h§. t^U/MM 
It. ^y^-^-h. ^yie{tb'^;k ,-tryxf-b-y 

^y^bt-;l^7 ^/^^tt^LTSJS^fiM 
[0046] 

[0047] 

7^1^ (*) H, LPA3 1 00 Laser Pa 
rticle Analyzer (CtoTT^SiSS: 



1 1 

m®% 5 0 XWfifflfifflfllrtT 1 0 0 IBMHiS fc*> 
[ 0 0 4 8 ] 7 < 

^5^«Uit. &m£co&mcr>mfrtfO . 3mmtic6 

fflwsjg 5 o %nmsmmprc 1 o b raesis # fc o 

*>. jaWLfcH*ftK£*W*U J I S K630 1C 
[0049] Mlf* 

I0t«. JORWTflfc^tt*. «43U:JS$2 5 
^mc7)^U X^P V-T\s7?V-y7 A )VMzW8ft%k 
O^mfc&l.iptglU ,Tix£ 1 2 0'CT'l 
ftB&BlgU:. Z<r>7 4lVMZ^ g2Omm0)7?y 

tt«S*6*#CffitU» 5 0rcOSffl^TtC2 4^ 
JWLfc<0t>, 2 0«C. ffl*fi!K6 5%<0#ia^T£6 
Wfflfl*U:k0*»ks &»T-7'fr£3l£ilJ* { L ( 1 
80*t-;K MtfUfLKSOOmm/JH , tOKtcK 

[0050] «7ktt 

iijBi^ Srii^i- & fc«xo 7 ^ )M> t mm<r> 7 < frJ* 

IU JIS P8 1 3 7fcttoTR***»SLfc. 

&*>*!» J21lTO*£*x s Rs (»W1/4J3LJ:14. « 
[005 1] Sfifttt 

£trv\ r-2 (3taufc»-c*-3-c. mmzmtHztk 

[0052] namsk 

ifiti 2ox;-ci*BBRaBi*i , f-5Jt. jis 

500gO*$t>9*«*. 10mm/»t*¥*|6l 

[0053] #JW9 1 CsK 'J sf/Wf./ '>n*-i-yM&# 

ft? ( i ) cr>W&) 

^?^f;^?nfh7i/ndftyi 0 0^, Ft 
~>n^y-fc' yg? 2 . offlfrftflf UtiliS*3 o 
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1 2 

3yry?-, 

fffc^Ufc*^ 9 OTTCSIfflMllffcU 5\rC24B*|B 

^n^-^ya^Mt^F Sr , Smt F U ^A*^ 
JRT'p H 7 Lfc . fi£*M& Wpl^ftgtt, 0 . 

2/im-C'J)-o/vl<, 

[0054] ##M2 C^77 FXX#J£*8s&L*: 

( I ) g&rtm) 

10 p-t-;P7i-;Mf/l'Wh^^y5yi. 5SPfc 

»WLfc3H8*3 0 0S+fcA*U ^^-f-tCkO 

flB¥&& Lfc# ^> 9 0 °CT' 6 i#r B » 
U 5*CT2 4«BB^jjrt6ii:fcJ:r)t||^^^(SS 

m+ f y a*»«tp h 7 te«e» u:. 

20 OWaftgli, 0. 3junTC*-5fc. 

[0055] ##M3 C T^ffi** 5 ju m*M*.6 
( I ) jK^cOiBtD 

5r;l/77^nt, ^^T^v-^OTF^v-a^-t 
yiOOSB. Fr^Ky-fc'yx/^y&O. lfflLft 
3 0 0 SBS: Ati, Itttft, 9 0 «m 

J«»L. 5X:t»2 4B»|BRWflt&ii:fc:J:oT«^t* 
ISS-tfc. ^^^^yjj-y^y^a^^yg-^Mt^ 

*, #awhy^*»arcpH7fc4>*iLfc. fi^* 
[0056] hmswi~3. 

t--rw*-ttis-2-x.+fr 
'v*1?Vx-h0. 5gf, S^t^tioT-f^y^ 

8 0x:t:#fflS*. 8 0x;«>ffl«fc:«%*36*fe. 5^H 
«at«r«ttfe«%. 2 5-ca-c^fiiL. ry^-r^r 

40 j/oiffyi^liftf, «l 
~2<0fctJ>)"r*6. 4fe. ^StCT3fc<t^J±!!WJ5 
ISim^*^MtLT^7 t ;^^t>-;P5S5& 

[0057] H^J4 

*MOT2?l8tU:4HBt* (E^) 1 00g5tC»L. 

^ffltL-c. wm&imm) fs-5o <r 

[00 58] 
50 [«1 ] 
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[0 0 60] ^l~3(Cfc{f|,* l—*4«, <% 

*1) nftk = T?V>V&n--f+)V 
*2) MMA=^^; X ))V^^)V 
*3) ST=Xf-l^y 
*4) AA=T?DM8 

[00 6 1 ] *lj&w5>ifl4>a»$:J:3fc. 3S*Wl~4 
U ^2*^Hjf>^j;ot^ itRWlli. sif'JjjvUJf 

* 4 wr» "j . ifB@eiat{c*4 . ttmm 2 i±, ( * 

7*SM ( T g ) *\ #*BO«ffl*»tf>fl|-eA 0 . 



«Mrttt)5SrV\ ttUW6tt, MffWffifttf 

[0062] 

y^'J-K *>v?)V, -t^yK xu-b, ;tf£5. 

u rnitzMMH. m?m. mm^ mm&. 
tt*4i4. got, *»»o=i-f--f^ffl*»»a 



